Aromatic stacking as a determinant of the thermal stability of CYP119 from Sulfolobus solfataricus.
Two notable features of the thermophilic CYP119, an Arg154-Glu212 salt bridge between the F-G loop and the I helix and an extended aromatic cluster, were studied to determine their contributions to the thermal stability of the enzyme. Site-specific mutants of the salt bridge (Arg154, Glu212) and aromatic cluster (Tyr2, Trp4, Trp231, Tyr250, Trp281) were expressed and purified. The substrate-binding and kinetic constants for lauric acid hydroxylation are little affected in most mutants, but the E212D mutant is inactive and the R154Q mutant has higher K(s),K(m), and k(cat) values. The salt bridge mutants, like wild-type CYP119, melt at 91+/-1 degrees C, whereas mutation of individual residues in the extended aromatic cluster lowers the T(m) by 10-15 degrees C even though no change is observed on mutation of an unrelated aromatic residue. The extended aromatic cluster, but not the Arg154-Glu212 salt bridge, contributes to the thermal stability of CYP119.